Purpose. Four further cases of desmoplastic small round cell tumour with m ulti phenotypic differen tiation are described. Subjects. Two patients were typical (male, adolescent with peritoneal tumour and, in one case, liver m etastases) and did not respond well to treatment. Two other patients showed less usual features (young, fem ale with retroperitoneal disease, both with intraspinal extension and renal tract obstruction). Both responded favourably to multi-modal treatment regimens including extensive and invasive supportive care.
Introduction
T he so-called`malignant intra-abdom inal sm all round cell tum our with desm oplastic reaction' is a relatively recent addition to the group of sm all blue round cell tum ours of childhood. 1 Its clinical presentation is characterized by its adolescent m ale predom inance and by its rare occurrence outside the peritoneal cavity. Pathologically, these tumours show two distinct elem entsÐ a population of sm all m alignant cells which demonstrate multi phenotypic characteristics, and a benign spindle cell strom a. T he prognosis is usually poor and the majority of patients with such tum ours reported previously have shown only partial response to chem otherapy or radiotherapy. 2± 4 There have, however, been reports of a wider clinical presentation with involvem ent of other intra-abd ominal or serosal surfaces including ovaries, scrotum and pleura, and at distant sites including the central nervous system (CN S). 5± 8 W e present four further cases of this rare tum our w hich contribute to the recognition of its w ider clinical m anifestations. T wo patients with typical presentation (adolescent m ales with peritoneal disease) did badly but tw o others, both young girls with retroperitoneal tum ours, have show n a m ore encouraging response to treatm ent.
Subjects and m ethods
All four cases presented to Birmingham Children' s H ospital for investigation of an abdom inal m ass. T he diagnosis was m ade utilizing com puted tom ography (C T)-guided tru-cut needle biopsy in three cases and by prim ary excision of the entire abdom inal m ass in the fourth patient. H aem atoxylin and eosin (H&E)-stained sections of form alin-® xed, paraf® n-em bedded tissue were examined from all four patients. A wide range of im m unohistochem ical stains w ere applied using an avidin± biotin± peroxidase technique (Table 1 ). In addition, special stains for glycogen (periodic acid schiff (PAS), w ith and without diastase), reticulin, trichom e and the W ilm s' tum our 1 (W T 1) gene product 9 were used in all cases. Electron m icroscopy w as carried out on fresh tissue ® xed in buffered glutaraldehyde. T he sections were stained with uranyl acetate and lead citrate and exam ined w ith a Zeiss electron micro- current abdom inal pain but was otherwise w ell underwent prim ary surgical resection of the intraperitoneal tumour at diagnosis and m acroscopically com plete resection was thought to have been achieved. N o peritoneal seeding was found at surgery but m icroscopically the m argins were not clear and within 3 m onths of com m encing chemotherapy (using vincristine, ifosfam ide and actinom ycin D ) the tum our recurred w idely w ithin the peritoneal cavity. Second-line chem otherapy and palliative treatment w ith oral etoposide were unsuccessful in controlling the recurrence and the patient died of disease 5 months after diagnosis. Patients 3 and 4 received the sam e initial chemotherapy (vincristine, cyclophospham ide and actinom ycin D ), to which both showed a very good response.
Residual disease within the spinal canal was treated by radiotherapy. To avoid long-term sequelae due to pelvic radiotherapy, both patients underw ent oophoropexy. D ue to scarring of one ureter, resulting in persistent ureteric obstruction, patient 3 underwent left to right transuretero-ureterostom y. Patients 3 and 4 were alive and disease free at 30 and 14 m onths, respectively, following diagnosis.
The only patient (case 1) presenting with m etastases (liver and a possible solitary bone m etastasis) w as treated w ith a m etastatic sarcom a protocol to w hich he initially responded. Plans to resect the residual pelvic tum our were abandoned at secondlook surgery after unsuspected peritoneal seeding w as discovered throughout the abdom inal cavity. A subsequent attem pt to counteract presum ed m ulti-drug resistance (MD R) utilizing cyclosporin A failed and further intensive treatment was refused. T his patient was, however, alive 18 months after diagnosis with stable residual m etastatic disease after palliative treatm ent with oral etoposide.
H istopathology

Gross ® ndings
T hree patients had tru-cut needle biopsies. T he gross description was con® ned to the single patient (case 2) whose tumour was totally excised. T his showed a solid and cystic m ass weighing 438 g and irregularly lobulated. T he tumour m easured 13 3 9 3 7 cm and appeared to be surrounded by a pseudocapsule.
M icroscopic appearance
of sm all, uniform ly sized tum our cells with m oderate am ounts of pale cytoplasm with indistinct cell borders separated by a cellular ® brous strom a (Fig. 1) . T he tum our cell nuclei appeared slightly irregular with clum ped chrom atin and m arked hyperchrom asia. N ucleoli w ere prom inent only in occasional cells. M itoses and cell necrosis were frequent. Rare larger cells with hyalinized cytoplasm and eccentrically placed nuclei, resem bling rhabdoid tum ours, were identi® ed. The spindle cell strom a separating the tum our nests had a benign appearance with no m itoses or necrotic areas.
Immunoh istochemical ® ndings
T hese are sum m arized in T able 3. T he tumour cells stained positively for vim entin and desm in. T he latter showed the typical paran uclear dots (Fig. 2) . Epithelial cell m arkers (keratin, epithelial m embrane antigens (EM A)) as well as neural m arkers (NSE, S100) were positive in m ost cases. All four tum ours stained positive for W T1 (Fig. 3 ). E wing' s sarcom a antibody (H BA71) was negative as were synaptophysin and leucocyte com m on antigen (LCA). Sm ooth m uscle actin w as positive in three cases. G lycogen represented by PAS positivity was demonstrated in m ost cells. The reticulin stain showed packeting of groups of cells and M asson trichrom e stain showed well laid down collagen in the intervening strom a. nuclei had jagged irregular borders with occasional prominent nucleoli and marginated chrom atin. External lam inae were detectable focally.
F ig. 1. W ell-de® ned clusters of tum our cells separated by dense strom a (H& E; 3 78).
T ab le 3. Imm unohistochem istry pro® le
D iscussion
T he term intra-ab dom inal desm oplastic sm all cell tum our with divergent differentiation (DSRC T) was ® rst used by G erald and Rosai in 1989 to describe a case report of an abdom inal tumour in an 8-year-old girl resem bling other sm all blue round cells of childhood and showing epithelial, m esenchym al and neural differentiation. 1 Although they speculated that the tum our could have orginated from the peritoneal serosal layer, they could not prove its true histogenesis. Later, the sam e authors and their colleagues reported 18 additional cases and concluded that this was an aggressive group of undifferentiated sm all round tum ours which, in contrast to the ® rst case, were m ore predom inant in m ales and comm only located within the abdom en. 2 Others have reported sim ilar cases under the sam e or different rubric. 
F ig. 4. Paranuclea r aggrega te of interm ediate ® laments (f).
Dense core granules indicated by arrows ( 3 6900).
E lectron microscopic ® ndings
T he tum our cells show ed several tight junctions w ith occasional perinuclear intermediate-type ® lam ents (Fig. 4) . N o lum ens or m icrovilli were seen. O ccasional cells showed dense core granules resembling neurosecretory-type granules. Rough endoplasm ic reticulin w as abundant in m ost cells. T he of desmin in im m unohistochemical stains. Basal lamina intracellular lum ens with m icrovilli suggesting mesothelial derivation have been seen on occasions. 5, 13 D N A content of these tum ours has been investigated by som e investigators. w hich strongly suggests the serosal surface as the m ost likely site of origin. A report of three cases of ovarian involvem ent by this tum our 5 could also be accounted for by the fact that the ovaries are covered by serosal surface. The second original observation that this tum our is seen alm ost exclusively in m ales (usually of adolescent age) is not explained, although further publications including this have reported D SRC T in young girls. Experience im plies that these tumours convey a poor prognosis, 2 but two of our four cases (both young fem ales) showed a prom pt response to initial chemotherapy and subsequently achieved com plete rem ission, supporting the need for aggressive supportive care. T hree of the four cases were alive at 14, 18 and 30 m onths beyond diagnosis although one (case 1) had stable residual disease. T he patient w ho died within 5 m onths of diagnosis surprisingly presented w ith low tum our burden and limited disease, w hich behaved very aggressively. It is clear that this diagnosis m ay represent a broader spectrum of disease than ® rst described although optim al therapy rem ains uncertain.
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